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Abstract
Background: Hungary previously had one of the highest suicide rates in the world, but
experienced major social and economic changes from 1990 onwards. We aimed to investigate the
antecedents of suicide in Hungary. We hypothesised that suicide in Hungary would be associated
with both risk factors for suicide as identified in Western studies, and experiences related to social
and economic restructuring.
Methods: We carried out a controlled psychological autopsy study. Informants for 194 cases
(suicide deaths in Budapest and Pest County 2002–2004) and 194 controls were interviewed by
clinicians using a detailed schedule.
Results: Many of the demographic and clinical risk factors associated with suicide in other settings
were also associated with suicide in Hungary; for example, being unmarried or having no current
relationship, lack of other social contacts, low educational attainment, history of self-harm, current
diagnosis of affective disorder (including bipolar disorder) or personality disorder, and experiencing
a recent major adverse life event. A number of variables reflecting experiences since economic
restructuring were also associated with suicide; for example, unemployment, concern over work
propects, changes in living standards, practising religion. Just 20% of cases with evidence of
depression at the time of death had received antidepressants.
Conclusion: Suicide rates in Hungary are falling. Our study identified a number of risk factors
related to individual-level demographic and clinical characteristics, and possibly recent societal
change. Improved management of psychiatric disorder and self-harm may result in further
reductions in suicide rates.
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Suicide rates are elevated in large parts of Northern and
Eastern Europe, for example the Baltic countries, Belarus,
Croatia, Finland, Hungary, the Russian Federation, Slove-
nia and the Ukraine [1]. Some of the highest figures have
been reported in Hungary [2]. Since the fall of Commu-
nist governments, many countries in Central and Eastern
Europe have experienced major social, political, and eco-
nomic upheaval. In Hungary since 1990, there have been
significant increases in unemployment, poverty, alcohol
misuse, and divorce [3]. At the same time healthcare sys-
tems in the region have undergone extensive changes [4],
with increases in the provision of mental health services
[2]. There has been an increase in religious and other
freedoms. The current psychological autopsy study pro-
vided a unique opportunity to investigate the antecedents
of suicide in this setting. We hypothesised that suicide in
Hungary would be associated with:
1. Social, clinical and behavioural risk factors that
have been reported as being associated with suicide in
Western studies, such as social isolation, life events,
severe mental illness, personality disorder, previous
self-harm, and alcohol/drug misuse.
2. Experiences related to social and economic develop-
ments since 1990. These included both possible risk
factors such as unemployment and socio-economic
decline, and protective factors such as increased reli-
gious observance.
Methods
Setting
A population-based case series was identified through the
Department of Forensic Medicine at Semmelweis Medical
University. Post-mortem examinations are routinely car-
ried out in this department on all those who die by suicide
in the city of Budapest and the surrounding county of Pest
(population 1.6 million and 0.5 million respectively).
Within a few days of a death family members collect a
death registration document from the Department of
Forensic Medicine which allows them to proceed with
funeral arrangements. Controls were identified through
the general practitioners of the deceased.
Subjects
Cases were individuals who died by suicide during a 24-
month period (March 2002 – March 2004). In Hungary
the police make the initial judgement that a suicide has
occurred and this is confirmed on the basis of a post-mor-
tem examination and toxicology. Open verdicts are rarely
assigned and, as in previous Hungarian studies of suicide
[5], were not included in the current study. Subjects were
excluded if they lived outside Budapest or Pest County or
if they lacked a suitable informant. However these exclu-
sions were comparatively rare – approximately 7% of all
individuals who died by suicide during 2002 and 2003
were from outside the study area and only 1% did not
have an informant.
Informants (most commonly family members) were
approached to take part in the study at the time they vis-
ited the Department of Forensic Medicine to collect docu-
mentation. The interviews were arranged for the same day
or at a later date at the informant's convenience. They
took place either at the Department of Forensic Medicine
or in the informant's home. Permission was also sought to
contact the deceased person's general practice and access
health records. The general practitioners were identified
through relatives, forensic files or the National Institute of
General Practitioners in Hungary. Due to resource con-
straints and to assist with scheduling of the interviews it
was not possible to recruit informants for all cases of sui-
cide which occurred during the study period. We sought
to recruit a representative sample by approaching inform-
ants on three of the five days per week that the Depart-
ment was open (Monday, Wednesday, Thursday).
Controls were matched for age (within three years), gen-
der, and general practice. For each individual who died by
suicide, the general practitioner identified all individuals
of the same gender who had a date of birth within three
years of the case from the practice register. They then con-
tacted the control subject with a date of birth closest to
that of the case. Controls were contacted by telephone
about the study in most instances and were asked to nom-
inate a suitable informant for interview. In instances
where the control subject felt unable to nominate another
person, they acted as their own informant and underwent
the interview themselves. As with the cases, permission
was sought to access health records. When individuals
refused to participate, the general practitioner contacted
the control subject with the next closest date of birth.
After complete description of the study to all cases and
controls, written informed consent was obtained. The
study was approved by the Ethical Committee of Semmel-
weis Medical University, Budapest (Hungary) and the
South Manchester Local Research Ethics Committee (Eng-
land).
Assessment
We used a psychological autopsy methodology [6]. The
main sources of information were the informants. They
were interviewed by experienced clinicians (KA, NB) using
a semi-structured interview schedule based on those used
in previous psychological autopsy studies [7,8]. Informa-
tion on demographic and clinical characteristics, life
events and difficulties [9], personality [10], and mental
state was collected for both cases and controls. The mentalPage 2 of 9
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sion of the Mini Neuropsychiatric Interview (M.I.N.I.
v5.1) [11-13], which can be used to generate DSM-IV
diagnoses. The schedule also included items which
reflected experiences since economic restructuring. As well
as collecting information on current mental illnesses at
the time of suicide, informants were also asked to indicate
whether or not the subject had a psychiatric history prior
to the current episode. Details of the suicide episode were
collected for cases only. Information regarding the rela-
tionship to the deceased was collected for all informants.
The median number of days from death to informant
interview was 5 days for the cases: IQR 3 days to 8 days,
ranging from 0 days (that is day of death) to 260 days. The
reference date in control interviews – the point of compar-
ison for events prior to suicide – was the date of interview
itself. To use the date of suicide, usually several months
earlier, may have impaired recall among control inform-
ants. The median length of interviews with informants
was one hour for the cases of suicide and 40 minutes for
the controls.
Disagreements over diagnosis or personality assessments
were resolved at consensus meetings of the research team.
Information from the interviews was supplemented with
data from the forensic medicine files. General practice
case records were also examined for subjects where there
was incomplete information (number of records
inspected 53/194 for the cases and 38/194 for the con-
trols).
Statistical analyses
The intended sample size was 200 cases and 200 controls.
This would have provided 85% power to detect a statisti-
cally significant difference in exposure prevalence of 25%
in the suicide group and 12.5% in the control group (odds
ratio = 2.3).
Conditional logistic regression was used to account for
the matched design. Variables were grouped together in 4
domains (see Tables 1, 2 and 3): Socio-demographic fac-
tors; other background factors; clinical factors; and life
events. To simplify analysis and interpretation, life events
were classified in five categories [14]: interpersonal life
Table 1: Univariate conditional logistic regression models of socio-demographic and other background risk factors for suicidea
Risk factor Cases
n (%)
Controls
n (%)
Odds Ratio
(95% CI)
p-value
Socio-demographic factors
Marital status:b
(i) Single 60 (31.7) 49 (25.9) 3.29 (1.42–7.64) 0.006
(ii) Separated/divorced/widowed 63 (33.3) 33 (17.5) 3.46 (1.90–6.30) < 0.001
Non-white ethnic origin 5 (2.6) 16 (8.2) 0.21 (0.06–0.75) 0.02
Living alone 55 (28.4) 49 (25.3) 1.18 (0.74–1.86) 0.49
No current relationship 84 (45.7) 46 (25.0) 3.53 (1.99–6.27) < 0.001
Responsible for child aged < 18 yrs. 34 (17.8) 47 (24.6) 0.46 (0.22–0.94) < 0.001
Not been out socially in last month 96 (52.7) 33 (18.1) 4.94 (2.89–8.45) < 0.001
Practising a religion 30 (15.6) 67 (34.9) 0.31 (0.18–0.54) < 0.001
No education beyond age 16 yrs. 46 (23.7) 15 (7.7) 5.43 (2.42–12.16) < 0.001
Improved standard of living since 1990 6 (3.2) 29 (15.6) 0.08 (0.02–0.34) = 0.001
Unemployed or long-term sick/disabled 33 (17.0) 6 (3.1) 7.75 (2.74–21.95) < 0.001
Ever been unemployed since 1990c 52 (40.0) 27 (20.8) 2.67 (1.47–4.83) < 0.001
Concerns over work prospectsc 84 (68.9) 35 (28.7) 5.90 (3.02–11.53) < 0.001
Other background factors
Born prematurely 32 (20.6) 30 (19.4) 1.09 (0.62–1.91) 0.77
Suicide by 1st degree relative 31 (16.4) 6 (3.2) 6.00 (2.33–15.46) < 0.001
Adopted 12 (6.2) 6 (3.1) 2.00 (0.75–5.33) 0.17
Ever ran away as a child 25 (13.4) 9 (4.8) 3.00 (1.35–6.68) 0.007
Ever lived in a children's home 6 (3.1) 10 (5.2) 0.60 (0.22–1.65) 0.32
Abusive experiences in childhoodd 31 (16.8) 33 (17.8) 0.93 (0.54–1.58) 0.79
a Pair-wise analyses conducted on 194 matched case-control sets, except for: marital status (189/194 = 97.4%); no current relationship (184/194 = 
94.8%); responsible for child < 18 yrs. (191/194 = 98.5%); not been out socially in last month (182/194 = 93.8%); practising a religion (192/194 = 
99.0%); improved standard of living post-1990s (186/194 = 95.9%); born prematurely (155/194 = 79.9%); suicide by 1st degree relative (189/194 = 
97.4%); ever ran away as a child (187/194 = 96.4%); ever lived in a children's home (193/194 = 99.5%); abusive experiences in childhood (185/194 = 
95.4%)
b Reference category is married/cohabiting
c Analysis of two explanatory variables based on smaller number of matched case-control sets, due to ineligibility according to age: 'ever been 
unemployed since 1990' (N = 130 sets); 'concerns over work prospects' (N = 122 sets)
d Includes sexual, physical or emotional abuse during childhoodPage 3 of 9
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(relating to self or close others); financial life events;
forensic or legal life events. Stata software [15] was used to
calculate odds ratios and their 95% confidence intervals.
Univariate analyses were carried out initially to investigate
the association between individual factors and the risk of
suicide. To avoid model instability problems we did not
fit univariate models based on a value of less than 5 in one
or more cells when cross-tabulated against the case-con-
trol binary variable [16] – (this criterion applies to all
analyses presented in Tables 1, 2 and 4). Multivariate
models were then generated within each domain using
backwards elimination procedures; explanatory variables
with less than 10 subjects in one or more cells were not fit-
ted in these models (including the final model: Table 3).
The predictors from each of the domain specific models
were then fitted in a final multivariate model to identify
risk factors independently associated with suicide. Explan-
atory variables were retained in the final model if the p-
value was less than 0.05.
Results
Recruitment
During the study period informants for 262 individuals
who had died by suicide were invited to take part in the
study; 215 (82%) consented, and 194 (74%) were suc-
Table 2: Univariate conditional logistic regression models of clinical and recent major life event risk factors for suicidea
Risk factor Cases
n (%)
Controls
n (%)
Odds Ratio
(95% CI)
P-value
Clinical factors
Lifetime history of psychiatric illness 83 (43.5) 29 (15.2) 4.38 (2.54–7.53) < 0.001
Mental illness on reference date:b
(i) Any diagnosisc 134 (69.1) 50 (25.8) 6.60 (3.83–11.36) < 0.001
(ii) Affective disorderd 95 (49.0) 12 (6.2) 14.83 (6.49–33.90) < 0.001
(iii) Dysthymia 17 (8.8) 10 (5.2) 1.78 (0.79–4.02) 0.17
(iv) Anxiety & related disorders 15 (7.7) 16 (8.2) 0.94 (0.46–1.90) 0.86
(v) Personality disorder 65 (33.5) 16 (8.2) 6.44 (3.19–13.01) < 0.001
(vi) Alcohol/drug-related disordere 57 (29.4) 20 (10.3) 3.64 (2.02–6.58) < 0.001
Current smoker 103 (53.1) 50 (25.8) 3.52 (2.17–5.72) < 0.001
Recent life events
Interpersonal 67 (34.5) 38 (19.6) 2.26 (1.38–3.69) = 0.001
Work or educational 39 (20.1) 33 (17.0) 1.22 (0.73–2.03) 0.44
Health (self or close relative) 42 (21.6) 11 (5.7) 6.17 (2.60–14.61) < 0.001
Financial 28 (14.4) 20 (10.3) 1.50 (0.80–2.82) 0.21
Forensic/legal 33 (17.0) 8 (4.1) 4.57 (2.02–10.36) < 0.001
Timing of life event:
(i) Within last month 46 (23.7) 14 (7.2) 5.00 (2.34–10.68) < 0.001
(ii) Within last 3 months 90 (46.4) 40 (20.6) 3.94 (2.31–6.71) < 0.001
(iii) Within last 6 months 143 (73.7) 87 (44.8) 3.15 (2.03–4.90) < 0.001
a Pair-wise analyses conducted on all 194 matched case-control sets, except for: lifetime history of psychiatric illness (191/194 = 98.5%)
b Measured using the Hungarian version of the Mini Neuropsychiatric Interview (M.I.N.I. v5.1) [11-13] to generate DSM-IV diagnoses
c Includes affective disorder, dysthymia, schizophrenia & related disorders, manic episode, generalised anxiety disorder, hypomania, panic disorder, 
agoraphobia, social phobia, OCD, PTSD, alcohol abuse/dependence, drug abuse/dependence, eating disorders
d Includes major depressive disorder and bipolar disorder
e Abuse or dependence
Table 3: Multivariate conditional logistic regression model of suicide risk factorsa
Risk factor Adjusted OR
(95% CI)
P-value
Current affective disorder 10.94 (3.84–31.12) < 0.001
Alcohol/drug-related disorder 3.34 (1.28–8.76) 0.01
Current smoker 2.85 (1.21–6.74) 0.02
Single, separated, divorced or widowed 2.63 (1.03–6.70) 0.04
Not been out socially in last month 5.01 (2.23–11.25) < 0.001
No education beyond age 16 yrs. 3.71 (1.07–12.81) 0.04
Major life event during last 3 months 4.29 (1.77–10.41) 0.001
a Multivariate pair-wise analysis conducted on 91.8% (178/194) of all matched case-control setsPage 4 of 9
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sent. The most common reason for refusal (in
approximately 70% of cases) was that the relatives were
too distressed to talk about the death. Other reasons for
refusal included not wanting to speak ill of the deceased
(suicide is associated with considerable stigma in Hun-
gary) and not feeling it was their responsibility to talk
about the reason their relative took his or her life. Twenty-
one informants consented but changed their mind before
the interview took place.
With respect to the controls, 233 individuals were
approached, 216 (93%) consented, and 206 (88%) were
successfully interviewed. Seventeen subjects did not con-
sent for the following reasons: they did not want to talk
about suicide; they did not want to talk to a psychiatrist.
Ten individuals initially consented but were not inter-
viewed because they subsequently decided that they did
not wish to take part. The 206 interviews referred to 194
individual controls (12 control subjects had two inform-
ants). Where there was disagreement in the information
obtained from informants, this was resolved by reference
to coroners' and other files and discussion between the
research team. For 129 subjects (66%) information was
collected directly from the controls themselves. Third
party informants were interviewed for 65 controls (34%).
Description of informants
Of the 194 informants for the cases who were interviewed,
131 were female (68%). The median age of informants
(IQR) was 48.5 years (36 to 55). With respect to the
informants' relationship to the deceased, 50 (26%) were
partners or spouses, 56 (29%) were parents, 45 (23%)
were their children, 25 (13%) were siblings, 9 (5%) were
other close relatives, and 9 (5%) were close friends or
acquaintances. Thus, 91% of the informants were 1st
degree relatives and 95% were 1st or 2nd degree relatives.
Almost half of informants lived with the deceased (92
informants, 48%). Of the remainder, 49 (26% of the
total) had weekly or more frequent contact with the
deceased, and a further 41 (21%) had at least monthly
contact.
Third party informants were interviewed for 65 controls.
Of these, 54 (83%) were female. The median age of these
informants (IQR) was 46 years (33 to 64). Fifty-two
informants (80%) were partners and 7 (11%) were par-
ents. The majority lived with the controls (57 subjects,
88%).
Description of cases
Of the 194 cases of suicide, 157 (81%) were male. The
median age (IQR) was 43 years (30 to 62 years). The most
common methods of suicide were hanging or strangula-
tion (73 cases, 38%), drug poisoning (42 cases, 22%)
jumping from high places (39 cases, 20%), and jumping
in front of moving vehicles (16 cases, 8%). One hundred
and eight subjects (57%) had directly or indirectly com-
municated an intent to die before their death and 58
(30%) had left a suicide note. The majority of deaths (124
cases, 64%) took place at the home of the deceased.
Univariate models
There were differences between cases and controls in all
domains (Tables 1 and 2). In the socio-demographic and
other background domains (Table 1), strong and signifi-
Table 4: Sensitivity analysis: univariate models with the data set restricted to 65 controls (and 65 matched cases) who did not act as 
their own informanta
Risk factor Cases
n (%)
Controls
n (%)
Odds Ratio
(95% CI)
Living alone 15 (23.1) 7 (10.8) 2.33 (0.90–6.07)
Responsible for child aged < 18 yrs. 11 (16.9) 10 (15.4) 1.14 (0.41–3.15)
Not been out socially in last month 29 (46.8) 6 (9.7) 6.75 (2.36–19.29)
Practising a religion 8 (12.3) 25 (38.5) 0.26 (0.11–0.64)
Born prematurely 6 (11.3) 11 (20.8) 0.55 (0.20–1.47)
Abusive experiences in childhood 9 (14.3) 12 (19.0) 0.73 (0.29–1.81)
Lifetime history of psychiatric illness 29 (44.6) 8 (12.3) 6.25 (2.18–17.96)
Any current psychiatric illness 45 (69.2) 17 (26.2) 6.60 (2.58–16.91)
Current alcohol/drug disorder 17 (26.2) 7 (10.8) 2.43 (1.01–5.86)
Current smoker 34 (52.3) 11 (16.9) 8.67 (2.62–28.63)
Interpersonal adverse life event 23 (35.4) 6 (9.2) 5.25 (1.80–15.29)
Work or educational adverse life event 13 (20.0) 10 (15.4) 1.33 (0.56–3.16)
Financial adverse life event 10 (15.4) 6 (9.2) 1.67 (0.61–4.59)
Adverse life event within 3 months 27 (41.5) 11 (16.9) 4.20 (1.58–11.14)
Adverse life event within 6 months 49 (75.4) 24 (36.9) 4.12 (1.91–8.93)
a Analyses restricted to 65 matched case-control sets, with complete data except for: not been out socially in last month (62/65 = 95.4%); born 
prematurely (53/65 = 81.5%); abusive experiences in childhood (63/65 = 96.9%)Page 5 of 9
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no current relationship, not having been out socially in
the last month, lack of higher education, current unem-
ployment or long-term sickness, having been unem-
ployed at any time since 1990, concern over work
prospects, suicide by a 1st degree relative, and a history of
having run away in childhood. The following factors were
protective: non-white ethnicity, being responsible for a
child, practising religion, and experiencing an improve-
ment in living standards since 1990. Abusive experiences
in childhood did not appear to be associated with risk of
suicide.
In the clinical domain (Table 2), risk factors included cur-
rent mental illness (particularly affective disorder –
including bipolar disorder, but also personality disorder
and alcohol/drug related disorders), psychiatric illness
prior to the current episode, and being a current cigarette
smoker. Twenty eight percent of cases had actually
harmed themselves, and a further 10% had made threats
of such behaviour; the prevalence of self-harm acts/threats
among controls was very low (n = 3, 1.6%) and these
sparse data precluded odds ratio estimation. We found no
protective clinical factors. Although the rate of affective
disorder among those who had died by suicide was 49%
(95/194), the rate of antidepressant prescription among
all cases was only 18% (35/194), and among the cases
with affective disorder it was 20% (19/95).
Interpersonal, health-related and legal life events in adult-
hood (Table 2) were also important risk factors for sui-
cide. Life events were associated with the greatest risk if
they had occurred during the previous month, with a clear
trend in falling odds ratio with greater length of time since
occurrence of an adverse life event.
Multivariate models
The independent risk factors for suicide identified in the
multivariate model (Table 3) were current affective disor-
der, alcohol/drug-related disorder, current smoker, being
single, separated, divorced or widowed, not gone out
socially in the last month, no education beyond age 16
years, and recent occurrence of a major life event. The final
model should be interpreted cautiously – one of the
strongest univariate risk factors (previous self-harm)
could not be included because of the small cell value for
controls (n = 3). None of the protective factors identified
in the univariate models were retained in the final multi-
variate model.
Sensitivity analyses
Mixing measurements obtained directly from two thirds
of the control subjects with proxy measurements given as
third party accounts (for a third of the controls, and all of
the cases) raised the likelihood of information bias. We
therefore refitted the univariate models shown in Tables 1
and 2 by restricting the data set to the 65 controls who did
not act as their own informant (and their 65 matched
cases). The additional models included in the sensitivity
analysis are shown in Table 4. In general the patterns of
association were similar, with and without the restriction
applied, although with the restricted data the observed
odds ratios tended to be somewhat larger. This occurred
because there was a generally lower level of reported expo-
sure prevalence among the controls who did not act as
their own informant.
To assess likelihood of reporting bias we compared the
prevalence of variables reported in Tables 1 and 2, among
the cases only, according to informant's gender, age ( < 50
vs. 50+ years) and relationship to deceased (1st degree rel-
ative vs. other type). We found no striking patterns in the
prevalence of characteristics by these informant groups by
gender and age. The number of cases without 1st degree
relative informants was small (n = 18, 9%) and again
there were few differences in characteristics according to
type of informant. However, compared to cases with a 1st
degree relative informant those with other informants
were significantly more likely to be living alone (67% vs.
24%; Fisher's exact P < 0.001) or to have had only basic
education (44% vs. 22%; Fisher's exact P = 0.04).
Discussion
Main findings
We carried out a large controlled psychological autopsy
and with respect to our hypotheses we found that a
number of socio-demographic and clinical factors
reported in Western settings were associated with suicide
in Hungary. We also found that variables reflecting indi-
viduals' experiences since economic restructuring were
associated with suicide. Risk factors included a history of
unemployment since 1990 and current concerns over
work prospects. Protective factors included practising reli-
gion and improvements in living standards. Many of these
variables did not appear in the final multivariate models,
possibly because their effects were mediated through tra-
ditional risk factors for suicide such as depressive illness,
drug and alcohol misuse, and social isolation.
Previous psychological autopsy studies have identified
clinical and behavioural variables associated with suicide.
The most consistently reported risk factors include psychi-
atric disorder, self-harm, life events, lack of social support,
alcohol and drug misuse [5,8,17-23], and in rural parts of
Asia the widespread availability of lethal toxic agents such
as pesticides [24,25]. We found that cigarette smoking was
associated with suicide. Longitudinal analyses suggest that
the association could be largely the result of confounding
factors and that smoking is unlikely to be causally related
to suicidal behaviour [26]. Other studies have found anPage 6 of 9
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adjustment for potential confounders [27]. The mecha-
nism underlying this association remains unclear and
requires investigation in future studies. Comparatively
few psychological autopsy studies have examined the role
of protective factors. Fewer still have considered the wider
context in which the studies take place. Studies carried out
in Hungary have used coroners' records [28], and those
that have used inteviews have tended to consider a more
limited number of variables with a focus, for example, on
psychiatric disorder [5] or recent personal life events [22].
Previous ecological and cohort studies have suggested that
macroeconomic factors such as employment and depriva-
tion may have an influence on the incidence of suicide
[29-32], and one study showed a marked decrease in sui-
cide rates in the former USSR during the period of politi-
cal and socio-economic change associated with
Perestroika [33]. However, such investigations have been
weakened by a lack of detailed individually-based clinical
data. Our study identified a number of factors related to
recent social and economic restructuring that seemed to
be important determinants of suicide risk at an individual
level, although our study design did not allow us to estab-
lish a causal link with societal change. A recent controlled
psychological study of suicide in Hong Kong among
adults aged 30–49 also suggested that socio-economic fac-
tors had a significant impact on suicide risk [34].
Methodological issues
We carried out a large, systematic, controlled study in a
country which had experienced significant social changes
in the recent past. The current investigation is, to our
knowledge, the largest study of multiple risk factors for
suicide to be carried out in Eastern Europe. We believe our
results are relevant to other post-communist countries in
the region. However, our findings need to be interpreted
in the context of a number of methodological limitations.
The principal weakness of the psychological autopsy
design is recall bias. Informants are of course not blind to
outcome and there may be selected recall (or reporting) of
aspects of the subject's life. Informants may also be una-
ware of certain factors (for example, drug and alcohol mis-
use, relationship difficulties). We attempted to minimise
this bias by reference to coroners' files and general practice
records. The use of matched control subjects is a key
strength, but a majority of the control subjects did not
nominate informants. This is a not uncommon problem
with studies of this type [35-37] and may have introduced
some potential information bias. For control subjects, if
those who acted as their own informants were more likely
to recall past exposures than third party informants, this
would mean that the odds ratios for the risk factors for sui-
cide in Tables 1 and 2 are actually conservative values –
they are likely to be underestimates. Post-hoc analyses
revealed that control subjects with and without third party
informants were similar in terms of age and gender, but
those with third party informants were less likely to be
single (16% vs. 32%). However, the two groups reported
similar levels of exposure to variables which might be
most subject to information bias (for example, abusive
experiences in childhood, mental disorder, treatment for
mental disorder, current life problems). The sensitivity
analysis presented in Table 4 generally gave similar (if
somewhat larger) odds ratios with the data restricted to
controls not acting as their own informants. That the
effect sizes tended to be larger in the restricted data gives
a further indication that the estimates derived from the
full data are likely to be conservative.
We obtained a high response rate for both cases and con-
trols, but it is possible that those individuals for whom we
could not obtain information differed systematically from
those included in the study. Our ascertainment methods
for cases and controls may have been an additional source
of bias. Ethical considerations meant that we were not
permitted to collect any information for subjects whose
informants did not consent to take part, so this selection
bias is difficult to quantify. However, we were able to
compare the cases to all individuals dying by suicide in
Hungary in 2003 [3]. A similar proportion (77.1%) were
males, and as in our study hanging was the most common
method of suicide (62.9%), followed by poisoning
(16.4%), and jumping from high places (6.1%). Hanging
deaths seemed underrepresented in our sample and poi-
soning and jumping deaths overrepresented, but this may
reflect differences in methods of suicide in Budapest com-
pared to the rest of the country [5,28]. With respect to the
controls, the rates of background mental illness, particu-
larly affective disorder, were consistent with those
reported for the Hungarian general population [38]. The
low reported rate of previous self-harm among the con-
trols was also consistent with Hungarian general popula-
tion studies [39].
Clinical and research implications
Suicide rates in Hungary have fallen consistently over the
last 20 years [2]. Our study identifies a number of societal
factors that may be important determinants of the suicide
risk in individuals. These include employment, religious
belief, and changes in socio-economic circumstances. On
the basis of this study we are unable to determine whether
these variables are causally related to suicide and therefore
cannot be certain of the efficacy of society-wide interven-
tions to reduce suicide rates. Such strategies may also be
extremely challenging to implement [40]. It is possible,
however, that improvements in socio-economic condi-
tions may be associated with future reductions in suicide
incidence in Hungary. Further ecological and clinically-Page 7 of 9
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BMC Psychiatry 2009, 9:45 http://www.biomedcentral.com/1471-244X/9/45based studies, not only in Hungary but in other countries
in Eastern Europe, should be carried out to monitor rates
of suicide and explore the possible relationship with soci-
etal factors.
The clinical risk factors we identified may indicate where
further improvements in suicide rates will come from.
Better recognition and treatment of psychiatric disorder,
particularly depression, and effective management of
those who self-harm may be the most productive clini-
cally-based strategies to reduce suicide in Hungary [41]. In
this study at least 95 cases (almost half of those who had
died by suicide) had evidence of affective disoder at the
time of death but only a fifth of these people had been
receiving antidepressants. The situation is not that differ-
ent from 20 years ago when a previous Hungarian psycho-
logical autopsy study found that just 15% of individuals
with affective disorder who had died by suicide were tak-
ing antidepressants [5,42]. Although psychiatric services
in Hungary have improved [2], there may still be consid-
erable scope for further suicide prevention through the
rigorous management of psychiatric disorder. Cohort
studies or experimental designs could help to evaluate the
effect of improved management of depression on future
suicidal behaviour [43]. In general there has been an
eight-fold increase in the rate of antidepressant prescrip-
tion in Hunagry over the last two decades so one focus of
investigation might be the appropriate prescription of anti-
depressants to those in clinical need. Almost thirty percent
of cases had a lifetime history of non-fatal suicidal behav-
iour in this study, and a further ten percent had made
threats of this sort. Previous work has sought to investi-
gate the characteristics of those who self-harm in Hungary
[13,44,45], but none have considered subsequent clinical
management or self-harm as an outcome measure. Self-
harm has received little attention in other Eastern Euro-
pean countries and future work should address this
important topic.
Conclusion
Similar to studies in Western settings, our study identified
a number of risk factors related to individual-level demo-
graphic and clinical characteristics. We also identified a
number of factors possibly related to recent economic and
societal change. Suicide rates in Hungary have fallen con-
siderably. Improved management of psychiatric disorder
and self-harm may result in further reductions in suicide
rates.
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